WHAT IS CLAIMED IS: 

""A^pparati^for printing RolograpRlTstereogPariis: ccnrrpriyingi 
a light source that produces a coherent beam; 

a beam splitter that splits the coherent beam into an object j>eam and a 
reference beam; 

a material holder holding a holographic recording material having 

elemental holograms; 
an object beam unit for displaying a rendered image and for conditioning 
the object beam with the rendered im&ge to interfere with the 
reference beam at a chosen elemental hologram; 
a reference beam-steering system for directing the reference beam to 

interfere with the object b^m at the chosen elemental hologram; 
and 

a computer programme^Oy^ontrol the interference of the object beam and 
the reference beam and the delivery of the rendered image to the 
object beam unit. 

An apparatus for printing/holographic stereograms as in claim 1, further 
comprising: / 

a first bean/shutter placed in the path of the object beam; and 
a second'beam shutter placed in the path of the reference beam. 
An apparati^tor printing holographic stereograms as in claim 1, the light source 
comprising a laser. 

An apparatus for printing holographic stereograms as in claim 1 , further 
comprising three light sources, each light source being a laser. 
Vn apparatus for printing holographic stereograms as in claim 4, one laser 
/producing a blue light, one laser producing a red light, and one laser producing a 
green light. 

6. ( An apparatus for printing holographic stereograms as in claim 1, the object beam 
t including a SLM for displaying the rendered image. 
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5 7. An apparatus for printing holographic stereograms a* in rfcrrm 6. ftirthn 

comprising multiple light sources tlir.t produce multiple object beams, said, 
multiple object beams directed at the SLM. 

8. An apparatus for printing holographic stereograms as in claim 6. further 
comprising multiple object beams and multiple SLiMs. each object beam directed 

10 towards at least one SLM. 

9. An apparatus for printing holographic stereograms as in clajm 6, the object beam 
unit including a HOE in the path of the object beam. / 

10. An apparatus for printing holographic stereograms as in claim 9, the HOE 
converging and evenly distributing the object beanyover the chosen elemental 

15 hologram. / 

11. An apparatus for printing holographic stereograms as in claim 1 , the object beam 
unit including a band-limited diffiteeyrt the^path of the object beam and a 
converging lens in the path of th^Mect/beam. 

1 2. An apparatus for printing hologra^hio^stereograms as in claim 1 , the object beam 
20 unit comprising a fiber optic cableyhat transmits the object beam. 

13. An apparatus for printing holographic stereograms as in claim 12, the object beam 
unit comprising: / 

multiple light sources that produce multiple object beams; 
multiple fiber opfic cables, each transmitting a respective object beam; 
25 a singlet lens>k SLM, and a band-limited diffuser in the path of each 

obj,ect beam; and 

an optical combiner unit in the path of each of the multiple object beams 
combining the multiple object beams into a combined object beam 
that intersects the chosen elemental hologram. 
30 14. An apparatus for printing holographic stereograms as in claim 1 3, the object beam 
unit further comprising: 

a converging lens in the path of the combined object beam; and 
a pair of projection lenses located in the path of the combined object beam 
between the optical combiner unit and the converging lens. 
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"Anstppann n - s forprihf Tng holographic stereograms 35 m c l aim Ur Wofrject beam 
unit further comprising, a Fourier transform filter located between the two 
projection lenses. 

16. An apparatus for printing holographic stereograms as in claim 1 . the object/tfeam 
unit comprising a voxel-control lens proximate to the holographic recording 

10 material. 

1 7. An apparatus for printing holographic stereograms as in claim I /he computer 
comprising at least one central processing unit. 

18. An apparatus for printing holographic stereograms as in cUrfm 1 7, at least one of 
the central processing units programmed to render the hfiage that is delivered to 

1 5 the object beam unit. 

19. An apparatus for printing holographic stereograms as in claim 17, the computer 
comprising at least one storage dsvi^ operatyfg to receive the rendered image 
from at least one of the central proc 

20. An apparatus for printing holographic stereograms as in claim 19, the object beam 
20 unit comprising multiple SLMs, ea^h SLM receiving a rendered image from at 

least one of the storage devices. 

21. An apparatus for printing holographic stereograms as in claim 1 . the reference 
beam-steering system con^rising a beam-steering mirror system. 

22. An apparatus for printing holographic stereograms as in claim 21, the beam- 
25 steering mirror system comprising; 

a mirror with a center point, a first axis passing through the center point, 
md a second axis passing through the center point and orthogonal 
to the first axis; 

first mount supporting the mirror for rotating the mirror about the first 
30 / axis; and 

a second mount supporting the first mount for rotating the mirror about the 
second axis. 
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An ftppamtas fen piiiiliiiu liulir grop lYIC Stereogtams as hi claim iL ihc liTst mount 

including a first motor responsive to the computer that controls the rotation of tty 
mirror about the first axis. 

24. An apparatus for printing holographic stereograms as in claim 22. the seconj 
mount including a second motor responsive to the computer that control^the 

1 0 rotation of the mirror about the second axis. 

25. An apparatus for printing holographic stereograms as in claim 21yfte reference 
beam-steering system further comprising a first beam-steering^ns in the path of 
the reference beam and a second beam-steering lens in the^th of the reference 
beam. 

1 5 26. An apparatus for printing holographic stereograms a/in claim.25, the reference 
beam-steering system further comprising a reference beam converging lens 
through which a reference beam p&ses as it enters the beam-steering system. 

27. An apparatus for printing holograpW stereograms as in claim 25, the reference 
beam-steering system further compi\si)4 a beam-steering aperture and aperture 

20 relay lenses, said reference beam posing through the beam-steering aperture and 

the aperture relay lenses as it enters the beam-steering system. 

28. An apparatus for printing holographic stereograms as in-claim 1, the reference 
beam-steering system comprising: 

a fiber optic cgble for transmitting the reference beam, the fiber optic cable 
25 haWng an output end; 

a translation system for moving said output end; and 
a beafm-steering lens in the path of the reference beam. 
An appa&mus for printing holographic stereograms as in claim 28, wherein the 
compi/er is programmed to control the movement of the translation system. 
Aiyapparatus for printing holographic stereograms as in claim 28, the reference 
^eam-steering system further comprising a masking plate in the path of the 
reference beam and proximate to the holographic recording material. 
31./ An apparatus for printing holographic stereograms as in claim 28, the translation 
system having a first axis and a second axis orthogonal to said first axis and 



29. 



30 30. 



A I6I877(3G'.VL0I' DOC) 



-39- 



ft 5 * 



ru 



10 



33. 



15 



34. 



20 35. 



25 



30 




-i nc l uding a fitbi-uails l Jtiuii stage foi uaiulation along the -first axis dudXSeconc 
translation stage for translation along the second axis. 
An apparatus tor printing holographic stereograms as in claim 28, furthe 
comprising: 

a) multiple fiber optic cables for transmitting multiple referee beams, each 
fiber optic cable having an output end; and 

b) an optical combiner unit attached to the transiatipfi system and also 
attached to each fiber optic cable output end. 

An apparatus for printing holographic stereogram* as in claim 1, the material 
holder comprising a first-translation stage ope^/ble in response to the computer to 
translate the material holder af^ng a first ax*s. 

An apparatus for printing holoWaWc s^eograms as in claim 33, the material 
holder comprising a second-tra^twh stage operable in response to the computer 
to translate the material holder a%fig a second axis that is orthogonal to the first 
axis. 

An apparatus for printing holographic stereograms as in claim 1, wherein: 
the material hold^/includes a first-translation stage and two second- 
translation stages; 
the holograomc recording material has a front side and a back side, the 
holographic recording material being attached to the first- 
translation stage; 
St one object beam unit is fixed to one of the second-translation 
stages and is located on the' front side of the holographic recording 
material; and 

at least one reference-beam steering system is fixed to the other second- 
translation stage and is located on the back side of the holographic 
recording nial£Eiak " 
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minting holographic stereograms, comprising: 
e that produces a coherent beam; 
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a beam splitter that splits the coherent beam into an object beam and a 
reference beam; 

a\aterial holder holding a holographic recording material having 

elemental holograms: 
an obj^tt beam unit, including a removable band-limited diffuser. for 

displaying a rendered image and for conditioning the object beam 
thq/f endured image to interfere with the reference beam at a 
chos^i eleb^ntal Hologram; 
a removable m\ski\g plat/located in the path of the reference beam and 

proximat&to\hAolographic recording material; and 
a computer programmed to control the interference of the object beam and 
the reference\eam and the delivery of the rendered image to the 
object beam un\t. 

An apparatus for printing holographic stereograms as in claim 36, the removable 
masking plate having at least one positioning adjustment device. 
An apparatus for printing holographic stereograms, as in claim 36, the removable 
band-limited diffuser having at least one positioning adjustment device, 
.apparatus for printing holographic stereograms, comprising: 
a light source that produces a coherent beam; 

a^eaif^blitter that splits the coherent beam into an object beam and a 
defence beam; 

a rna«er\lx4 lde M^ oldin S a holographic recording material having 

eleT^tof holograms; 
an object beafliu^t for displaying a rendered image and for conditioning 
the objecKbeam with the rendered image to interfere with the 
reference beWi at a chosen elemental hologram; 
a voxel-control lens locked in the path of the object beam and proximate 
to the holographicWording material; and 
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y computer programmed to control the interference of the object beam and 
the reference beam and the delivery of the rendered image to the 
object beam unit. 

40. An apparatus for printing holographic stereograms as in claim 39. wherein: 

the object beam unit includes a SLiVl for displaying the rendered image: 

10 and 

the voxel-control lens has p focal length about equal to the distance 
between the voxel-control lens and the SLM. 

41. An apparatus for printing holographic stereograms as in claim 39, wherein: 

the object beam unit includes a SLM for displaying the rendered image; 

15 and 

the voxel-control lens has a focal length about equal to the distance 
D between the voxel-ccntrol lens and the image of the SLM. 

J? ^42: An ap pai aiuT Tor printi ng holographic <uei £ograms, comprising: 

a light source that produces a coherent beam; 

01 
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H elemental holograms; 



a beam splitter that splits the coherent beam into an object beam and a 
reference beam; 

a material holder holding a holographic record^ material having 



an object beam unit, including a removable band-limited diffuser, for 
25 displaying a renderbk image^nd for conditioning the object beam 

with the rendered ima^elD interfere with the reference beam at a 
chosen elemental hoMram; 
a voxel-control lens located in the path of the object beam and proximate 
to the holographic recording material; 
30 a removable maskjfig plate located in the path of the reference beam and 

proximme to the holographic recording material; 
a reference^eam-steering system for directing the reference beam to 

interfere with the object beam at the chosen elemental hologram; 
and 
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a computer programmed to conUol the inlerlerence u t tne object oeam anfl 
the reference beam and the delive.y of the rendered image to the/ 
object beam unit. / 
An apparatus for printing holographic stereograms, comprising: / 

a plurality of light sources, each producing a different colored c/herent 

beam; / 
an optical combiner that combines the plurality of beam^fnto a combined 

beam; / 
a beam splitter that splits the combined beam into ah object beam and a 

reference beam; / 
a material holder holding a holographic reco/oing material capable of 

recording in color and having eleofental holograms; 
an object beam unit, for displaying a tendered image and for conditioning 

the object bV with the rendered image to interfere with the 

reference beanVj/a chosen elemental hologram; 
a computer progrart\^edWontrol the interference of the object beam and 

the reference b$am and the delivery of the rendered image to the 

object beam 

An apparatus for printingyKolographic stereograms as in claim 43, said plurality of 
light sources being at l^ast three in number. 

An apparatus for pr>nting holographic stereograms as in claim 43, said object 
beam unit including a full-color SLM and achromatic optics. 
An apparatusior printing holographic stereograms, comprising: 

a plurality of light sources, each producing a different colored coherent 
beam; 

beam splitter that splits each coherent beam into an object beam and a 
reference beam; 

an optical combiner that combines the reference beams into one combined 
reference beam; 
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with 



,1 materia] h-M- hnHinn n h e tegraptnr ic CSrdina material capable of 

recording in color and having elemental holograms; 
an object beam unit producing a combined object beam that it 

the combined reference beam: 
a computer programmed to control the interference of the combined object 
beam and the combined reference beam and theydelivery of the 
rendered image to the object beam unit. 
An apparatus for printing holographic stereograms as inyzlaim 46, said plurality of 
light sources being at least three in number. 

An apparatus for printing holographic stereograms/as in claim 46, said object 
beam unit including achromatic optics, a SLIvTfor each object beam, and an 
optical combiner that combines all the object beams into a combined object beam. 
An apparatus for printing holographic stereograms as in claim 46, said object 
beam unit displaying a full-color, rendered image and conditioning each object 
beams with a rendered ihiage and including a HOE in the path of all of the object 
beams and that converg«allWobject beams at the chosen elemental hologram. 
A method of printing a holographic stereogram with elemental holograms, 
comprising the steps of: 

selecting an elemental hologram; 

generating a/coherent light beam; 

splitting Uie beam into an object beam and a reference beam; 
rendering an image; 

conditioning the object beam with the rendered image; 
setectively steering the reference beam at the selected elemental hologram; 
and 

interfering the conditioned object beam with the reference beam at the 
selected elemental hologram, 
fhe method of claim 50 ? further comprising the steps of: 

shielding the holographic recording material from the object beam; 
shielding the holographic recording material from the reference beam; and 
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/ T ranslating the hologr aphic material relative to the object beam to 

another elemental ho'ogram. 

52. The method of claim 50. the step of conditioning the object beap^comprising the 
step of interacting the object beam with a SLM. 

53. The method of claim 50. the stap of conditioningjj^object beam comprising the 
step of interacting the object hfeam with a baod^limited diffuser. 

54. The method of claim 50, the sMof c^wdftioning the object beam comprising the 
step of interacting the object bd&mwith a HOE. 

55. The method of claim 54^rfie step of interacting the object beam with a HOE 
comprising the sj^pTs of converging the object beam and evenly distributing the 
object beairf'towards the selected elemental hologram. 

The^rfethod of claim 50, the step of conditioning the object beam comprising the 

thrrogh-e-*e*eJ nantro j lens — ' 

ethod of printing a holographic stereogram with elemental holograms, 
comprising the s^gps of: 

ntal hologram; 
gerteratiftg $ coherent light beam; 

splitting t\ beam i/to an object beam and a reference beam; 
re nder i n^^n\m^ge ; 

conditioning thesgbject beam with the rendered image, the conditioning of 
the ob]^ct b£am including the step of passing the object beam 
though a V)xel-control lens; 
interfering the conditioned object beam with the reference beam at the 
selected elemerh^l hologram. 

rtrhniiemah; 



rtTriethod of generating 

holograms, comprising the steps 
selecting viewing zones; 

for each viewing zone, selecting a scejie-vi€wable from the viewing zone 
generating computer mpdc'p of each scene; and 
for each el£»*ental hologram 
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determining viewing zone mask i ultimo: 

rendering an imnye of the scene enclosed by each o^the viewing 

zone mask volumes: and 
after rendering is complete for each v iewing zoTie mask volume of 
an elemental hologram, compositino/he rendered images 
for that elemental hologram. 
A method of printing an animated holographic stereogram with elemental 
holograms, comprising the steps of: 

selecting an elemental hologram; 
generating a coherent light beam; 

splitting the beam into an object bepm and a reference beam; 
determining viewing zone maslyvolumes for each elemental hologram; 
rendering imagesKfor each vi yWing zone mask volume of each elemental 
holografn; \/ 

compositing the fi^nder©^ images of the viewing zone mask volume of an 

elemental fyologram into a composite image; 
conditioning the object beam with the composite image; 
selectively steeping the reference beam at the selected elemental hologram; 

and 

interferine/he conditioned object beam with the reference beam at the 
Selected elemental hologram. 
The method/f claim 59, further comprising the steps of: 

shielding the holographic recording material from the object beam; 
shielding the holographic recording material from the reference beam; and 
translating the holographic material relative to the object beam to select 
another elemental hologram, 
method of printing a holographic stereogram with elemental holograms, 
'comprising the steps of: 

selecting an elemental hologram; 
generating a plurality of coherent light beams; 
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fence beam: 



" c omb inin g t he ttght -bearr rs int o o ne co mbined b emn: 

splitting the combined beam into an object beam and a 

rendering an full-color image: 
conditioning the object beam with the rendered immz£; and 
interfering the conditioned object beam with the^ference beam at the 
selected elemental hologram. 
62. A method of printing a holographic stereogram wjfK elemental holograms, 
comprising the steps of: 

selecting an elemental Mlogram; 
generating a plurality JfV^erent^lght beams; 

splitting the each coh|r£^ig£t4>eam into an object beam and a reference 
beam; 

rendering a plurality of^mages; 

conditioning each object beam with one rendered image; 
combining all tht conditioned object beams into one combined object 
bear 

combining all the reference beams into one combined reference beam; and 
interfgfing the combined object beam with the combined reference beam at 
the selected elemental hologram. 
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